Regulation of heparin-binding epidermal growth factor-like growth factor mRNA levels by hypertrophic stimuli in neonatal and adult rat cardiac myocytes.
Heparin-binding epidermal growth factor-like growth factor (HB-EGF) is a recently characterized member of the EGF family of peptide signaling factors that acts as an early response gene to growth stimuli in vascular smooth muscle cells, as well as being a potent mitogen for these cells. As many of these growth stimuli also induce a hypertrophic response in heart muscle, we examined the regulation of HB-EGF mRNA abundance and function in primary cultures of neonatal rat ventricular myocytes and adult rat ventricular myocytes (ARVM). HB-EGF mRNA levels increased 40- and 6-fold in neonatal rat ventricular myocytes and ARVM, respectively, following a 2-4-h exposure to the alpha-adrenergic agonist phenylephrine, a known hypertrophic stimulus for these cells. Phenylephrine had no effect on HB-EGF mRNA stability, and induction of HB-EGF could be blocked completely by actinomycin D. HB-EGF mRNA abundance was also increased 15-fold in ARVM maintained in defined medium that had been induced to contract at 3 Hz by continual uniform electric field stimulation, a mechanical stimulus that we have shown preserves contractile function and induces cell growth in vitro. To determine whether cardiac myocytes would respond to exogenous HB-EGF, quiescent ARVM were exposed to defined medium conditioned by transfected COS MT cells overexpressing HB-EGF. These myocytes exhibited nearly a 2-fold increase in protein content at 24 h compared with unstimulated control ARVM exposed to medium conditioned by COS cells transfected with the plasmid vector alone. Thus, neonatal and adult cardiac muscle cells respond to both neurohumoral and mechanical growth stimuli with a marked increase in HB-EGF mRNA, which may act as an early response gene to facilitate hypertrophic growth in these cells.